• : This paper analyzes the wage returns from internal migration for recent graduates in
Introduction
Over the last few decades internal migration from the Southern regions to the regions of CentreNorth significantly increased in Italy. This fact regarded particularly young individuals with a high level of education, with a growing relevance starting from 1996 (Piras and Melis, 2007) . In this paper we analyse the difference in earnings between internal migrants and non-migrants in the Italian young graduates. The attention is focused on recent graduates for several reasons: they are young and they have a high level of education; migration frequently occurs at the end of a period in • We sincerely thank Piero Cipollone, Giorgio Di Pietro, Nicola Torelli and an anonymous referee for useful and constructive comments that helped us in writing this work. The opinions expressed are those of the authors and do not necessarily reflect the positions of ISTAT. investment in human capital (Greenwood, 1975) ; migration is more likely to occur in the early stage of working life, when the family commitments are less frequent, in order to develop skills and gather experience.
In this work, we try to correct for the possible selection bias arising from the individuals' decisions to relocate to work. These decisions may lead to a problem of endogeneity bias. The concept that internal migration status may be endogenous has been well established in literature (see, for instance, Dostie and Leger, 2009 , Gabriel et al., 1995 , Borjas et al., 1992a . Migrants are a particular group with tastes, motivations and unobserved traits that somehow differentiate them from non-migrants. This fact has relevant implications on the estimation of the earning equation as there is potential correlation between earnings and unobserved individual elements exerting an influence on the decision to migrate. It is less clear if migrants are positively selected (Chiswick's hypothesis: migrants are "more able and more highly motivated" than natives (Chiswick 1978, p. 900)) or negatively selected (Borjas' Hypothesis: "migrants tend to come from the lower tail of the home country's income distribution" (Borjas 1987, p. 534) ) from their region of origin.
Once corrected the earning equation for the possible selection bias, we try to estimate the unbiased migration premium.
The remainder of the paper is as follows: section 2 outlines the model; section 3 describes the data and the variables employed in the empirical analysis; section 4 presents the results on the migration and the earning equations; section 5 estimates the migration premium; Section 6 concludes.
The model
As pointed out in the introduction, selectivity can arise when the role of the decision process is ignored in estimating the earning equations. The decision that need to be explicitly modeled and included in the estimation process of the earning equation is if the graduate opts to relocate after graduation to seek employment. There are two possible outcomes: either the graduate gets a job in the same region of his/her university or the graduate moves away to work. Let i R * be the latent variable indicating the indirect utility of moving away to get a job for individual i. This can be modeled as:
where Z is a vector of explanatory variables,α is a vector of parameters to be estimated and ε is a random term. ).
To appropriately account for the potential selectivity bias due to endogenous migration decision we follow the two-steps approach adopted by Heckman (1979) λ . The intuition is that i λ accounts for the influence of the decision process on the dependent variable, that is a conditional hourly earning. The selection term is defined as: Φ denote the density and the cumulative normal distribution functions of the standard normal.
The earning equation is:
where Y is the net hourly labor income; X is a vector of explanatory variables that are thought to determine earnings; β and γ are parameters to be estimated; and μ is a random term.
The subscript r in equation (2) indicates that we estimate separate earning equations for migrants and non-migrants, and hence that we adopt an endogenous switching regression model. According to this model, the migration effect does not show up as a dummy variable but rather in the fact that the constant term and the coefficients may differ from the migrating to the non-migrating group.
The difference in the betas shows how the returns to the characteristics vary by migration status.
Thus, this model allows a full set of interactions between migrant status and the explanatory variables. The switching regression model also allows to disentangle the pay gap between migrants and non-migrants in different components through the use of a modified version of the original Oaxaca-Blinder decomposition (Oaxaca, 1973; Blinder, 1973) .
For a better identification of the estimation problems discussed above we should utilize in the selection probit valid instruments, i.e. variables that significantly influence the migration choice but can be legitimately excluded from the wage equation conditional on the employed explanatory variables. This study includes in the selection migration equation the "internal relocation rate" as an identifying variable that determines individuals' choice of relocating but has no effect on their earning 1 . The hypothesis is that the propensity of people to migrate from one place is also a function of the amount of people from that place who have previously migrated (Greenwood, 1969 (Greenwood, , 1972 , the reason being that information flows from former migrants encourage current migration. This argument is also consistent with the key role exerted by social networks in reducing the risks and the costs of migration (Deléchat, 2001; Zhao, 1993) : migrant network may supply to potential migrants a great range of information and advice on job opportunities, may lower psychological costs by offering emotional support to migrants in the new residence area, and may grant migrants initial housing and logistic support. A number of studies have shown the positive effect exerted by migrant networks on migration (see, for instance, Massey et al., 1993; Banerjee, 1984) . The relocation rate is potentially a good instrument as it is likely to have an important impact on the decision to relocate but it is unlikely to be correlated with earnings. Furthermore, following the approach of Audas and Dolton (1999) , we also include labor market conditions, proxied by the gross domestic product per capita in the university region (we employed the average value from 2004, year of graduation, to 2007, year of analysis), to identify the decision to emigrate 2 . You may note that this variable considers the overall economic situation of a given region, and consequently even considers the employment situation and the labour earnings: employment prospects are expected to play a significant role in explaining out-migration as people in areas with bad employment situation are more likely to show a higher probability of migrating relative to those in areas with better situation; moreover, one would expect migration to occur from low to high-income regions.
1 The relocation rate is here defined as the ratio between the yearly number of migrants from a region to another Italian region and the regional population at 1 January of the year (‰) . We calculated the average regional rate from 1995 (the first available year in the ISTAT website) to 2007. The sources for this and for the next regional information are always from ISTAT. 2 Robinson and Tomes (1982) employ marital status and family size as identifying variables. Our migration model does not comprise these variables as we do not know whether an individual got married and/or had a child before or after migrating. the survey does not explicitly reports the region of origin but only the previous information (yes or no) and the university (and consequently the university region). This is a very important data limitation: in such way we can obtain the region of origin and we can avoid the risk of misclassification for the source region 7 , but we also exclude individuals who attended university outside their region and decided to work in the university region or to relocate in a third region (or to go back in the source region) after the degree. This is an unsolvable point that can have a (not estimable) impact on our results; consequently, our conclusions only apply to the considered sample. Following the removal of these observations and of individuals with missing variables of interest, we have a dataset with 16,242 graduates. Individuals are classified as migrants if the region of residence at university differs from the region of work three years after their graduation 8 . Among these, 14,571 (89.7% of the sample) did not move to work and 1,671 (10.3% of the sample) relocated to get a job.
Data and variables
In addition to the identifying variables discussed in the previous section, equation (1) In this work we refer to the residence region as the living region, and not as the legal residence region. 5 We use the 20 Italian regions (Eurostat Nuts II level). 6 Either relocating or not. 7 As pointed out by Yankow (1999) , many studies on migration suffer from misclassification bias. 8 Given their particular condition, we excluded from the analysis the commuter workers, i.e. individuals usually residing in the source region but working in another one. In such way we can exactly consider the relocating migrants.
also comprises a dummy variable recording whether the individual has found his/her current job via informal methods. This variable is here considered to operate as a proxy for the strength of social connections individuals have within their region of origin. Thus we expect that having found the current employment through parents, relatives or friends should lower the probability of relocating.
Geographical dummies are here considered to capture the remaining university area effects 9 .
To estimate the earning equations, following the approach of Borjas et al. (1992b) , we employ a human capital model that includes human capital and demographic variables: the rationale for this specification is that it is preferable not to control for the characteristics of the individual's job, that in turn are result of the owned human capital and of the migration decision. The only information on the job is the part-time dummy, employed to account for the tax progressiveness (i.e., the tax rate increases when the taxable base amount increases). The other explanatory variables are the same of the probit, except for the instruments: we only add the average labor income in the region of work (in 2007), the seniority on the current job 10 , a dummy indicating previous job experiences and the selection term. The geographical dummies now refer to the region of work. The dependent variable is the natural logarithm of the net hourly earning.
We must highlight that the inclusion in both equations of information on degree classification at university, short/long degree, completion of university in the projected time, postgraduate qualification and Erasmus project can partly capture the heterogeneity of observed individuals; in such way we can consider in the estimates factors that simultaneously affect the probability of migration and wages and, hence, we can partly attenuate the endogeneity problem.
You may note that we do not include age in the explanatory variables: due to privacy restrictions, this variable is missing in several records. We tried to run the models including age as explanatory variable, but it never showed a significant impact on the outcome variable (migration or earning), this fact due to the particular sample of young graduates at first degree and with a job obtained after the degree. So we decided to exclude this variable and consider in the analysis also the records with this variable missing.
Appendix 1 presents a brief description of the survey and, in table A1, the depictive statistics of the employed variables. 9 We use the 5 Italian macro-areas (Eurostat Nuts I level). 10 This is an approximation because the survey data only reports the starting date of the job. The survey documentation (Istat, 2009) states that the interviews were conducted in about four months and that the collection ended in December. So we assumed that all the interviews were conducted in December 2007 and obtained the seniority (with a maximum error of three months in a range that has a maximum of 47, from January 2004 to December 2007). We preferred to use such approximation instead of omitting a so (theoretically) important information. Actually, the empirical evidence showed very small differences in the results either including or not including the seniority. Table 1 presents the estimates for the relocation probit 11 . Males have a greater probability to relocate to work. Subject studied at university is found to be an important determinant of the likelihood of migrating: graduates in economics or statistics and in architecture or engineering have a higher probability of relocating while graduates in political science, in literature, languages, psychology or education and in physics, maths, chemistry, biology or pharmacy have a lower probability than the others. Individuals with better results in terms of qualification are more likely to relocate. Having a postgraduate qualification increases the probability of migrating: one possible explanation is that the labor market for individuals with postgraduate qualifications is more national in scope in respect of people who only have a lower degree (Schwartz, 1973) . Individuals who spent some time abroad during their study course (the Erasmus dummy) have a greater probability to migrate than the others, because they are more willing to the relocating experience. The dummy variable recording whether the individual has found his/her current job via informal methods has the expected negative impact on the probability to relocate. Finally, individuals from the richest area of the Country, the North-West, are less likely to migrate, while there is no significant impact from parents' information.
Empirical results
Let us now review the impact of the instruments: in line with the expectations, the coefficient on the relocation rate is both significant and positively correlated with the probability of migrating. This result clearly suggests that the propensity of people to migrate is affected by the number of individuals from their region of origin who have previously migrated. Moreover, the coefficient on gdp per capita has the expected negative sign. *******TABLE 1********* The first half of Let us first discuss the selectivity terms: these ones measures the possible bias due to the choice to relocate or not. The coefficient is found to be statistically significant in both groups. Thus the empirical results confirm the presence of self-selection into migration: ignoring this fact can lead to biased estimates of the betas in the OLS. The negative sign of the selection term for both groups indicates an opposite 11 The standard errors presented in this paper are corrected for the clustering of individuals inside the regions (the university region for the migration equation and the labour region for the earning equations) to prevent misleading results (Moulton, 1990) . 12 Table A2 in Appendix presents the OLS estimates (switching regression as well as pooled regression) without correction for selectivity bias.
impact of these terms (the selection terms have opposite signs in the groups, as you may note from the definition in section 2 and from Table A1 ).
Through the use of the estimated coefficients from the unbiased earning equations and the average characteristics of individuals in the two groups, we can obtain the contribution of the observables and the constant 13 (the first term on the right) and of the selection term (the second term on the right) on the average net hourly earning (the term on the left).
n the migrant group (subscript M), the selection term impacts negatively on earning, and explain about -4.4% of the average labor income, while the observables and the basic earning explain 104.4% of the average earning. Conversely, in the non-migrant group (subscript N) the selectivity contribution is positive but negligible, about 1.2% of the average earning, while the contribution of observables and the basic earning explain 98.8% of the average earning. We will return to this point in section 5.
Before discussing the other explanatory variables, we need to check the endogeneity of the migration decisions as well as the 'quality' and the 'validity' of our instruments 14 . First, we calculate the Hausman t-test (Hausman, 1978; Davidson and MacKinnon, 1993) We discuss the coefficients on the other explanatory variables only briefly. The coefficient on gender is statistically significant and has a positive sign in both equations: male workers receive a higher income compared with female workers. Subject of study is an important determinant of earnings: in both groups, graduates in medicine present the highest earnings, while graduates in political science generally earn less then the others. Moreover, migrants graduated in law have a higher premium in respect of their non-migrants peers, while the opposite happens for graduates in medicine and political science. Higher degree classifications determinate higher earnings, even if the coefficients do not reach statistical significance at the conventional levels. Individuals with long courses degree earn about 10% more than the others. Both seniority and previous job experiences have a positive impact on earnings only among non-migrants. There is a small impact of the family background. The dummy recording whether the individual has found his/her current job via informal methods has a strong negative impact on earnings, indicating that individuals who use this method are probably the ones with the lowest level of skills and determination. Generally, graduates working in the North obtain higher incomes, especially among the migrant group. Finally, there is the expected positive sign of the average labour income in the non-migrants' group, while this impact is negative in the migrants' group 18 .
*********TABLE 2********
The migration premium: are migrants positively or negatively selected?
We can now estimate the migration premium for internal relocation. We follow the methodology of Oaxaca and Ransom (1994) that slightly modify the original Oaxaca-Blinder decomposition, and decompose the pay gap between migrants and non-migrants into components:
where the dash indicates the average vector of the characteristics, the hat indicates the estimated coefficients vectors and the M and N subscripts indicate, respectively, migrants and non-migrants.
The first term on the right represents the component due to the difference between the average characteristics of migrants and non-migrants ("endowment effect"), evaluated at the return rate of the non-migrants, identified as the reference group 19 ; the second term shows the part of the gap attributable to the different evaluation of the same characteristics between the two groups ("coefficients effect"): it utilizes the average characteristics of migrants and the estimated coefficients for the two groups. The coefficients effect has often been identified as an approximation of the wage discrimination (either positive or negative) in the labor market 20 . In our context, it can be interpreted as the "migration premium". The third term accounts for the selectivity effects 21 . We insulated these terms (i.e. we did not consider the selectivity terms in the two traditional endowment and coefficient effects) as they account for unobservable traits that can be different between groups. In other words, the traditional Oaxaca-Blinder decomposition implies comparing wages between individuals by projecting wage returns for the reference group to the characteristics of the other group: the risk is to project returns to non-migrants' unobservable traits on migrants, where these traits are different; if comparisons is not restricted to individuals with comparable characteristics, this fact might lead to misleading conclusions (Barsky et al., 2002) .
The observed pay gap (Tab. 3) is equal to 0.1064, that means an earning gap of about 10.64% in favor of migrants. Through the corrected OLS, the endowment effect accounts for +1.48%; the coefficient effect (the migration premium) accounts for +20.71%; the differences on the effects of the selection terms accounts for -11.55%. Through the not corrected OLS, the values are +0.90%
for the endowment effect and +9.74% for the migration premium. This implies that the migration premium is greatly underestimated through OLS.
*******TABLE 3********
We can now give an answer to the question: are migrants positively or negatively selected? The use of a switching regression model corrected for the endogeneity of migration permits to obtain
unbiased OLS estimates and to analyze the effects of the migration status both as an intercept effect and as a slope effect. The difference in the betas tells how the returns to different attributes vary by migration status, and consequently show that migrants are rewarded with "better" slopes, probably because they are more motivated and able then their peers, even observable characteristics paribus.
Thus, the results seem to suggest that migrants are positively selected from their region of origin.
The relevant estimated returns to characteristics is also coherent with the hypothesis that migrants' self-selection depends on the difference in returns to characteristics.
Conversely, we interpret the negative impact of the selection terms as a variation in the constant term (i.e., a negative reward to the latent trait "migration propensity"). Remembering what already said in section 4 (the selection terms impact positively on the non-migrants' earnings, where explain about 1.2% of the average earning, and negatively on the migrants' earnings, where explain about -4.4% of the average earning), we can speculate that migrants start from a lower basic earning in respect of non-migrants, and this fact arises from three reasons: first, migrants have a bad knowledge of the local labor market 22 ; second, when migration is from poorest to richest regions, the basic wage that migrants obtain in the new region is almost surely higher then the one they could obtain in the region of origin (their reference labor market) 23 ; third, individuals relocated before getting the job (i.e., to seek employment) are generally financial constrained and can not be selective on the job offered (they are living outside parents' home without a personal income).
22 They are very recent migrants. 23 In our database, individuals relocated in a better region in terms of gdp per capita are 88% of migrants.
In conclusion, the endogeneity effects of migration on earnings show up both as a negative intercept effect and as a positive slope effect, the second being larger then the first: migrants start from a lower basic wage because they have a bad knowledge of the local labor market and they are financial constrained, but, being positively selected, they obtain relevant returns to their characteristics and achieve higher wages then the others.
Conclusions
This paper analyzed the returns from internal migration among recent graduates in Italy. We employed an earning model that accounts for the endogeneity of the choice to relocate to get a job after graduation. Four main conclusions come out from the analysis. First, there is a significant pay gap between internal migrants and non-migrants (+10.64% in favor of migrants on the net hourly labor income). Second, the results sustain the appropriateness of the estimation technique and hence suggest that omission of selection decision can lead to biased estimates: in fact, OLS estimates do not account for the unobserved elements exerting an influence both on the decision and on earnings.
Third, the returns to observables (the migration premium) estimated through OLS are likely to be biased downward: once we consider the endogeneity of the choice, the migration premium rises from +9.74% to +20.71%. Hence, migrants seem to be positively selected on observable traits; this conclusion is coherent with the hypothesis that migrants' self-selection depends on the difference in returns to characteristics. Forth, the endogeneity of migration shows up both as a negative intercept effect and as a positive slope effect, the second being larger then the first: migrants usually accept a lower basic wage (because they do not have a good knowledge of the local market, they generally obtain a basic wage higher then the one they could obtain in their region of origin, and they can not be selective on the jobs offered) but, due to relevant returns to their characteristics, they finally obtain higher wages than the others. Variables whose values are reported in the column "Migrants" and "Non-migrants" are the ones employed in the earning equations. Appendix 2 Earning equations not corrected for selectivity bias. 
